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(54) Cables 

(57) A cable 2 has an outer sheath on which a layer 
ol selectively activatable material such as a layer of 
thick-film conductive polymer is sprayed to form a resis- 



tive element. A layer of thermochromic ink is printed on 
top of this. Electric current passed through the resistive 
element provides heating to the ink and causes it to 
warm and change colour. 
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Description 



[0001 ] This invention relates to cables such as electric 
and fibre optic cables. 

[0002] Cables carrying power and data are common- 
place, and furthermore the widespread introduction of 
computing and communication devices is rapidly in- 
creasing the need for copper and fibre interconnections. 
As the density of these devices increases, managing the 
cables becomes a problem. Wires can wrap around 
each other in a mess, or disappear into a bundle in the 
wall. Trying to find which wire is which at the other end 
is extremely difficult Different coloured cables can help, 
as can labelling the cable ends. That, however, is of little 
use when hundreds of wires are in close proximity 
[0003] We have appreciated that there is a need for 
cables that can be controlled to change their appear- 
ance and thus stand out from the crowd when neces- 
sary. This may be by changing colour or emitting light 
Thermochromic or electroluminescent materials em- 
bedded in the cable could be activated to indicate the 
path of a particular wire or fibre. Tracing the route of a 
cable through a building would then be as simple as clip- 
ping a test probe to one end and following the light. Al- 
ternatively, specialised connectors would allow comput- 
ers to selectively illuminate cables, to help users plug 
peripherals into PCS, to show the path taken by data 
between devices, and to indicate the network faults that 
show levels of network congestion in particular cables. 
[0004] The invention is defined in the independent 
claims to which reference should now be made. 
[0005] A preferred embodiment of the invention will 
now be described in detail by way of example with ref- 
erence to the accompanying drawings, in which:- 

Figure 1 shows a first cable embodying the inven- 
tion; 

Figure 2 shows a second cable embodying the in- 
vention; 

Figure 3 shows the cable of Figure 2 with connec- 
tors at either end; 

Figure 4 shows a third embodiment of the inven- 
tion; 

Figure 5 shows the cable of Figure 4 with the con- 
nectors at either end; 

Figure 6 shows a pattern for a resistive strip to be 
applied to a cable embodying the invention; and 
Figure 7 shows a further pattern of resistive strip to 
be applied to a cable embodying the invention. 

[0006] The cable 2 shown in Figure 1 is a standard 
cable with a core of either copper or optical fibre and 
may be multi-cored and/or shielded. A layer of thick-film 
conductive polymer 4 is sprayed onto the outer sheath 
of the cable to form a resistive element On top of this, 
a layer of thermochromic ink 6 is printed. When electric 
current is passed through the resistive element, it heats 
up and warms, the thermochromic ink. This in turn 



changes colour. When the current is switched off the re- 
sistive element cools down, as does the thermochromic 
ink, which reverts to its normal colour. The thermochro- 
mic ink can be printed on top of the resistive element in 
s any pattern; this may be as simple as a strip, or it may 
be letters, numerals or other symbols. 
[0007] The material to display the change in appear- 
ance may be thermochromic, electrochromic or electro- 
luminescent, or any other material which changes itsap- 
io pearance. Electrochromic materials change their colour 
when electric current is passed through them. Electro- 
luminescent materials give off light when electric current 
is passed through them and thermochromic materials 
change colour when heated. 
is [0008] Although Figure 1 shows the basic principle of 
the cable, in practice the implementation must be slight- 
ly different. Two characteristics of the cable are desira- 
ble; first the cable should be designed such that it may 
be energized from both ends, and secondly, it should be 
20 possible to cut any length of cable from a continuous 
reel and obtain an operative piece of cable. This second 
characteristic requires that the design of the cable 
should be invariant with length. 

[0009] Accordingly, the design shown in Figure 2 has 
2S been proposed. As can be seen : the cable construction 
is the same at all points along its length. However, to 
pass current through the resistive elements 4, the circuit 
must be completed. To make the circuit a further low- 
resistance thick-film polymer element 1 0 is provided on 
30 the cable. 

[0010] In this embodiment the circuit is completed 
when suitable connectors 8 are attached to the ends of 
the cable as shown in Figure 3. 

[0011] The connectors perform their normal task of 
3S terminating the standard cable inner for whatever data 
or power purpose the cable is used (A), but have two 
more pins (B and C) and a connecting bar (D). Pins B 
and C and the connecting bar D connect the thick-film 
polymer resistive element to the low-resistance thick- 
40 film polymer element, possibly by pushing into the layer. 
As can be seen, the connecting bar of the left-hand con- 
nector completes a circuit between pins B and C of the 
right-hand connector. By symmetry, the connecting bar 
of the right-hand connector completes a circuit between 
45 pins B and C of the left-hand connector. Test probes 
which include a current source can be attached across 
pins B and C of either or both connectors to pass current 
through the thick-film polymer resistive element and 
thereby to change the colour of either or both of the ther- 
50 mochromic strips in the desired way. 

[0012] Alternatively any devices to which the cable is 
connected by one of the connectors may change the col- 
our of one of the strips by passing the current between 
pins B and C of the appropriate connector. It should be 
55 noted that the final design of the cable will include some 
visual means of indicating the position of the low-resist- 
ance polymer element so that pin C can be aligned with 
it to connect it to the cable, thus allowing the same con- 
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nector to be used at both ends as shown in the figure. 
[Q013] In some circumstances it may be undesirable 
to have pins C of the two connectors joined by a low- 
resistance path since this can lead to ground loops be- 
tween devices. An alternative cable design which avoids s 
this problem is, therefore, shown in Figure 4. In this, two 
strips of thermochromic ink 6 are provided on opposite 
sides of the cable, each being positioned on top of a 
thick film polymer resistive element 4 in the manner 
shown in relation to Figures 2 and 3. Adjacent to each io 
of these thick film polymer resistive films are low-resist- 
ance thick film polymer elements 10. 
[0014] The cable is shown connected to connectors 
12 in Figure 5. 

[0015] As can be seen, the connecting bars at each 75 
end still complete the circuit for the other connector, but 
each connector (and any device connected to it) is iso- 
lated from the connector at the other end of the cable 
(and any device connected to it). Thus, the uppermost 
polymer resistive elements are contacted in the left- 20 
hand connector by pins B and Cacross which a current 
source can be placed. In the right-hand connector the 
two corresponding elements are connected together by 
the connecting bar D thus completing the circuit. The 
lowermost resistive elements are connected in a similar 2s 
manner with the connecting bar in the left-hand connec- 
tor completing a circuit between pins B and C in the right- 
hand connector. 

[0016] In some circumstances it may not be neces- 
sary to change the colour of an energized cable over its 
entire length. In fact, this may be undesirable as it may 
be necessary to apply a high voltage to do so. This 
could, of course, put personnel at risk and increase fire 
hazards. 

[0017] Instead of this, the resistive strip can be de- 
signed to heat up the thermochromic material at spaced 
intervals as shown in Figure 6. This is a view of the thick- 
film resistive element viewed from above. It comprises 
repeated wide areas 14 of resistive strip interspersed 
with constricted areas 16. The wide areas 14 have rel- 
atively low resistance and are not heated significantly 
by the current passing through them. At the constric- 
tions, however, the resistance of the strip increases sig- 
nificantly and heat is generated at these points, thereby 
warming the thermochromic materia! above it and 
changing its colour. Since the majority of the resistive 
strip has a relatively low resistance, the voltage required 
to change the colour of the thermochromic ink above the 
constrictions along the length of the cable is low. 
[0018] The thermochromic and resistive strips may be 
applied to the cabie in a spiral pattern in order to in- 
crease the visibility of the cable in the energized state. 
[001 9] An alternative implementation uses an electro- 
chromic or electroluminescent strip in place of the resis- 
tive element and thermochromic strip arrangement. 
Again, to reduce the voltage that must be applied be- 
tween pins B and C of the connector, it is possible to 
arrange the cable construction such that only segments 



of the cable length change colour or emit light. Such an 
arrangement is shown in Figure 7. In this, segments of 
electrochromic or electroluminescent material 18 are 
connected together by longer low-resistance strips 20 
of thick-film polymer. When energized, on the segments 
1 8 of the cable will change colour or emit light as current 
is passed through. 

[0020] The thermochromic, electrochromic or electro- 
luminescent strip acts as a cheap flexible display ele- 
ment. It is suitable for use in many applications where 
a detailed display with many individual picture elements 
is not required. An example might be a system which 
guides a user through a building using floor tiles which 
incorporate a display strip around their edge. Location 
information from a fine-grain 3D tracker tells the building 
systems where the user is, and those systems selec- 
tively energize the display strips around the floor tiles in 
the direction in which the user should be progressing. 
After the user has passed, the building systems cease 
to energize those tiles, and the user is presented with a 
graphical display of the directions they should take. 



Claims 

1 . A cable comprising an outer sheath which includes 
material which is selectively activatable to change 
the appearance of the sheath. 



30 2. A cable according to claim 1 in which the material 
included in the sheath is electrically activatable to 
change the appearance of the sheath. 

3. A cable according to claim 2 in which the material 
35 comprises a layer of thermochromic material print- 
ed on top of a resistive layer. 

4. A cable according to claim 2 in which the material 
comprises electrochromic material. 

40 

5. A cable according to claim 2 in which the material 
comprises electroluminescent material. 

6. A cable according to any of claims 2-5 in which the 
45 material is arranged in at least one strip along the 

length of the cable. 

7. A cable according to claim 6 comprising at least one 
low resistance return path for electric current used 

50 to activate the material. 

8. A connector for use with a cable according to claim 
7 comprising a connector bar for connecting a strip 
of material to a return path and a pair of electrodes 

55 for applying current to a strip of material and a return 
path. 

9. A cabie according to any of claims 1 -7 in which the 
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material is arranged such thai it changes appear- 
ance only in particular areas. 

10. A cable substantially as herein described with ref- . 
erence to the accompanying figures. s 
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